Although endocervical microglandular hyperplasia (MGH) is a common diagnosis, it can be confused with adenocarcinoma (ACa), mainly of the clear cell type. Objectives: Evaluate the frequency of MGH diagnosis in conization specimens, their histological patterns and characterize the differential diagnosis between MGH and ACa through immunohistochemical markers, as well as some clinical aspects. Methods: We reviewed 223 cervical cones and 50 ACa in cervical biopsies in order to: 1) assess the frequency of MGH in cones; 2) verify immunohistochemical expression of p53, carcinoembryonic antigen (CEA) and Ki67 in both lesions; 3) correlate the findings to age, parity and hormonal status. Results: We found 35 cases of MGH (15.7%), of the following patterns: 21 glandular (60%); 7 reticular (20%); 6 trabecular (17.1%) and one solid (2.8%). Average age was 36 years and mean parity was three children. Of the MGH patients, 51.42% were pregnant or made use of some hormonal therapy. ACa occurred in older patients (mean: 53 years), multiparous and with no hormonal history. CEA was negative in MGH and positive in 62% of ACa. Ki67 was weakly positive (5%-10% stained nuclei) in 8.6% of MGH and strong (> 40% stained nuclei) in 80% of ACa. p53 expression was negative in MGH and only present in 10% of ACa. Conclusions: MGH was common in cones, mainly in young women. Half of the cases were associated with hormonal therapy or pregnancy. CEA and Ki67 were useful but p53 expression was not important for the differential diagnosis with adenocarcinoma. 
Introduction
The non-neoplastic glandular lesions of the cervix make up a group of hyperplastic alterations occurring in the endocervix and are generally incidental microscopic findings, which accompany other important diagnoses. Although they may show architectural or cytological abnormal aspects, they are different from malignant tumors, therefore it is fundamental that pathologists familiarize themselves with them so as not to diagnose them as adenocarcinoma (ACa) or other pre-neoplastic lesions (31, 35, 36) .
Endocervical microglandular hyperplasia (MGH) is one of those lesions. It was first described by Taylor HB et al. (26) in 1967, and is generally found in young women. The etiology of MGH seems to be associated to the effects of endogenous hormones, either to those in pregnancy or to iatrogenic effects of prolonged hormone therapy, combined with progesterone-estrogen or with gestagens used in either gynecological therapeutic treatment or as a contraceptive (6, 11, 18, 26, 32) . However, it can also be found in post-menopausal women with or without a history of hormone replacement therapy (3) .
Macroscopically, it can be like erosion or a cervical polyp or even as a friable polyp (18) . Microscopically, it is characterized by complex glandular proliferation, which is associated to reserve cell hyperplasia and squamous metaplasia (5, 13, 31, 32) . It can be found in one or multiple foci, on the surface of the endocervical mucosa or in glandular areas. It is found in biopsy material, conization of the cervix or in hysterectomies, and sometimes it can be mistaken for cervical adenocarcinoma (12, 18, 26) . Based on literature MGH (5-7, 18, 31, 34, 35) is made up of glandular spaces, and is generally small and variable in shape (either round or irregular, either small or cystically dilated). The glandular spaces seem to mold into each other giving a cribriform aspect to the microscopic image, also determined by the very evident vacuolization. The number of vacuolated cells can be so important that MGH can be mistaken for clear cell type adenocarcinoma. The glands form cysts covered by glandular epithelium that protrudes into the lumina forming bridges; these cystic cavities contain fluid mucus where neutrophils, macrophages and nuclear debris are immersed. The glandular epithelium is columnar, resembling the normal endocervical epithelium, or cubed, flattened, frequently without atypical cell morphology, spread out either in a single layer or showing a pseudo-stratified aspect. The oval or elongated nucleus presents granular chromatin and, at times, a prominent nucleolus; however, mitoses are rare. The cytoplasm is granular and vacuolated and in some cases shows a quantity of mucus, which repels the nucleus to the border, imitating signet-ring cells. The glandular formations can be surrounded by a cluster of reserve cells or, more frequently, by immature metaplastic epithelium cells, which are the results of the reserve cells transformation and can present some cellular atypia. The stroma is loose and edematous, well-vascularized due to the capillary network, and shows either an acute or a chronic inflammatory process next to small areas of hemorrhage. Fibrosis or hyaline areas are found in polypoid lesions.
Four histological patterns (6) can be identified: 1) glandular; 2) reticular; 3) trabecular; 4) solid (Figure) .
The glandular subtype is more frequent and represents the fundamental and typical structure of MGH. The reticular one is characterized by the accumulation of intercellular mucous, which is associated to stromal edema and splits the glandular epithelium, placing the cells in crooked lines. In the trabecular subtype, the proliferation of cells in layers or solid trabecula limits the space with mucus, cellular debris and inflammatory cells, thus giving a false aspect of infiltration, which can be mistaken for malignancy. The solid subtype, less common, shows increased cellularity with either no glandular formation or small rare glandular lumina, very little stroma, a homogeneous hyperplastic and monomorphous aspect. This is the most difficult pattern to differentiate from adenocarcinoma.
The morphological aspects usually characterize the majority of the lesions. However, at times, there are cases that are difficult to diagnose, thus a marker that can clearly differentiate a lesion from an ACa must be looked for (4, 24) . Protein p53 expression, the increased cellular proliferation rate measured by Ki67 expression and cytoplasmatic positivity for the carcinoembryonic antigen (CEA) are markers for either in situ or invasive ACa. Some authors suggest the use of immunohistochemical reactions for the differential diagnosis between MGH and ACa, although the number of studied cases is small and the interpretation of the data is not always decisive (4, 19, 21, 23, 25, 30, 33) .
The aims of this study, by means of a histological review of 223 cones of the cervix, are: 1) evaluate the frequency of MGH diagnosis in cone specimens; 2) characterize morphologically the different histological patterns of MGH; 3) verify the immunohistochemical expression of this lesion to CEA, p53 and Ki67 markers, comparing it to ACa; 4) describe the clinical aspects of the patients (age, parity and use of contraceptive hormone therapy or hormone therapy for other reasons) in both conditions.
Materials and methods
This investigation was approved by our institutional medical ethics committee. In order to diagnose MGH, hematoxylin and eosin (HE) stained slides, from 223 cones of the cervix, taken during a period of four years, were reviewed from the files of the Pathology Department Laboratory, as well as 50 cervical biopsies with the diagnosis of adenocarcinoma (ACa).
The endocervical MGH cases were classified according to the four histological patterns described: glandular, trabecular, reticular and solid.
After the morphological characterization, MGH and ACa cases were evaluated according to the immunohistochemical reactions for CEA, p53 and Ki67 markers. For this, the best blocks were selected and new sections were made on the silanized slides. The antigenic recovery was carried out in a vapor pan. Specific primary antibodies CEA monoclonal (clone A5B7, Dakopatts, Carpinteria, USA), p53 monoclonal (DO-7, Dakopatts, Carpinteria, USA) and Ki67 (KiS5 monoclonal antibody, Dakopatts, Carpinteria, USA) were used in 1/20, 1/100 and 1/50 concentrations, respectively, and as a secondary antibody, the reaction amplifier Envision (Dakopatts, Carpinteria, USA) was used. Ki67 immunoreactivity is confined to the nucleus in division activity and marks a cellular cycle protein in phases S, G2 and M, and therefore it is a growth or cellular proliferation fraction marker. The reading of the reactions was carried out according to the following procedures (4) :
• p53 -positive when the number of intensely stained nuclei was larger than 10% in the fragment;
• Ki67 -negative when less than 5% of the nuclei were dyed; low reactivity from 5% to 10% of the stained nuclei; high reactivity when the nuclear staining rate exceeded 40%;
• CEA -positive when the cytoplasm presented itself partially or totally stained.
Through the gathering of the registers, the clinical characteristics of patients were evaluated: age, parity, use of oral contraceptives, other forms of hormone therapy and pregnancy. 
Frequency of cones with MGH
From the 223 studied cones, MGH was found in 35 cases (15.7%), while the lesion varied from small foci to larger and sometimes multifocal lesions.
Frequency of the different histological patterns of MGH
In terms of MGH subtypes, some cases showed concomitancy of two or, however rarely, three types of MGH, particularly in multifocal cases, with the predominance of one of them. For each MGH case, the predominant type was marked. Thus, 21 (60%) of the cases were glandular; seven (20%) were reticular; six (17.14%) were trabecular and the solid type was found in only one sample (2.86%).
Clinical characteristics
• Age: the age of the MGH patients varied from 16 to 69, with a mean of 36 years and for ACa from 26 to 79, with a mean of 53 years.
• Obstetric and hormonal profile: a) MGH patients: parity varied from 0 to 11 children with an average of six children. The contraceptive method mostly used among the MGH patients was oral contraceptives in 12 cases (34.28%), followed by the IUD in three cases (8.57%), tubal ligation in three cases (8.57%) and condom in one case (2.85%). One patient (2.85%) used injectable progestins for contraceptive treatment, eight patients (22.85%) did not use any contraceptive method, two (5.71%) were in the perimenopause and two (5.71%) were pregnant. So, the concomitancy of endogenous or exogenous hormonal events related to MGH occurred in 18 cases (51.42%): two pregnant patients (5.71%), three with a history of recent delivery (8.57%), one under the effect of progestins (2.85%) and 12 using oral contraceptives (34.28%); b) ACa patients: parity varied from 0 to 14, average of 4.4 children. The contraceptive methods used in this group were tubal ligation (30%), oral contraceptives (11.36%) and IUD (4.54%). Two patients were pregnant and 48% did not use any contraceptive method.
• The most common diagnosis on cones specimens was cervical intraepithelial neoplasia (CIN) and the frequency of the main lesions associated to MGH is shown in Table 1 .
• Adenocarcinoma: the histological types and grades of the 50 cervical biopsies with adenocarcinoma are shown in Table 2 . The usual type of mucinous adenocarcinoma was the most common histological type.
Immunohistochemistry
The immunohistochemical study on the 35 MGH cases showed negativity for all of the cases with p53 and CEA. Ki67 presented only low positivity (5% to 10% of stained nuclei) in three cases (8.6%). Otherwise, in ACa, CEA was expressed in 62%, most of them with mucinous differentiation, independent of the histological grade ( Table  2 ). Ki67 was strong (> 40% stained nuclei) in 80% ( Table  2 ) and p53 was focally positive in only 10% of the cases ( Table 3) .
discussion
MGH is an incidental finding in conization, presenting a 15.7% incidence in this study. It was found in greater frequency in young women with mean age of 36 years. In this population, the patients' age varied between 16 and 69 years, with a greater number of cases between the ages of 27 and 46 years. These data are in agreement with literature, which states the mean age for MGH cases to be between 25 and 37 years (3, 6, 11, 18) . MGH was associated with patients under either endogenous or exogenous hormone effects in 51.42% of the studied cases. It is a known fact that cervix mucosa responds to estrogen hormones (8, 10, 18, 20, 22) with a proliferation of the endocervical columnar cells. The progestinic stimulation increases the consistency of the mucous, making it thick. The maintenance of the histological modifications of the cervix induced by progesterone appears not to depend on the continuity of the use of this hormone (3, 11) . In the 60's and 70's, oral contraceptive users presented a high percentage of MGH in the studied populations, reaching rates of over 90% (18, 26, 32, 36) . The first oral contraceptives had much higher doses of steroids, but this fact has been changed by the pharmaceutical laboratories throughout the last 40 years. The chemical modifications in these substances allowed a drastic reduction in the quantity of gestagens used.
The literature on MGH has shown that there is a reduction in the concomitance of oral contraceptive use, as described by Chumas et al. (3) , in 1985: in 43 cases of MGH 45% used oral contraceptives. However, Daniele et al. (6) , in 1993, described 28 cases of MGH, of which 11 (39.28%) were oral contraceptive users and five (17.85%) were pregnant, with a total of 57.13% of the patients under Table 2   Table 3 the effects of endogenous or exogenous hormones. On the other hand, Greeley et al. (13) , in 1995, concluded that there was no statistically significant relationship between MGH and the use of the pill, and found 57.9% of the cases of MGH and 47.4% of the control (without MGH) associated to the influence of hormones.
The data gathered in our study is similar to that of the most recent publications (3, 13) . The reduction in the number of cases of MGH related to the use of oral contraceptives might be explained by the modification of steroids and the considerable reduction of hormone dosage in the composition of the exogenous hormones currently used.
Regarding the immunohistochemical study, p53 (21, 28) is a gene that codifies the 53kD protein (p53), present in all normal tissues where its mean life is very short, and does not accumulate in detectable levels. It acts on cellular proliferation, and by stopping the cellular cycle at G1, it allows the repair mechanisms to act on the spontaneous or induced errors to the DNA. If these mechanisms fail, p53 can activate apoptotic events leading to the destruction of the damaged cell. This regulating effect appears to be inactivated by the mutations, which lead to altered protein formation, attributing proliferating properties to these cells. In the neoplasms of the cervix, p53 positivity is found in cervical adenocarcinoma, varying from 11% to 70% (16, 17, 21, 34) . According to our results, only 10% of the ACa showed positivity for p53. However, literature also describes that not every cervical adenocarcinoma expresses p53 (4, 21, 33) and its expression can be also found in florid MGH or tubal metaplasia (4) . So, we can conclude that isolated, p53 expression would have little practical use in the differential diagnosis. Ki67 immunopositivity is confined to the nucleus in the division activity (15) . It marks a protein present in the cellular cycle in phases S, G2, M and absent in G0, thus becoming a cellular proliferation marker. In the cervix, it presents limited expression to a few cells in normal glands and basal cells of the endocervical epithelium. However, it is diffusely distributed in CIN, especially in CIN 3 and in invasive adenocarcinoma (9, 19) . Our cases showed Ki67 low expression in MGH, interpreted as a low proliferation rate, not related to fast independent neoplastic growth of ACa, which could also help in the differential diagnosis of more complex cases.
CEA is a high molecular weight glycoprotein associated to the cytoplasmatic membrane of tumor cells and which can be dosed in the blood stream (2, 14) . It is an epithelium differential marker, and in the cervix, the monoclonal antibodies to the CEA isoantigens are frequently positive in adenocarcinoma and negative in the endocervical MGH (1, 24, 25, 27, 29, 31) . In this sample, the lack of CEA expression in all cases of MGH agrees with the medical literature and points out to the absence of malignant epithelium differentiation. However, since some adenocarcinomas which did not express CEA were also found, the whole aspects such as morphological pattern, high Ki67 expression and clinical data have to be taken into account for the final diagnosis in these cases.
Conclusions
It can be concluded that MGH is a reactive type of glandular lesion, relatively common, found in about 15% of the cones in women of fertile age, around 35 years of age, different from ACa that occurs in older patients (mean: 53 years). MGH was related, in 50% of our cases, to the use of oral contraceptives or to physiological states with high hormone activity, such as pregnancy. Although its morphological characterization is often very easy, it can be difficult in variant forms, especially when a differential diagnosis with adenocarcinoma is necessary. Negative immunohistochemical reactions for p53, CEA and low positivity for Ki67 (less than 10%), define a characteristic profile for MGH, which helps the differential diagnosis of the more problematic cases with the adenocarcinoma of the cervix.
